Introduction
Crude glycerin is the principal byproduct of biodiesel production. The raw feedstocks, animal fats and vegetable oils, yield approximately 90 lb of biodiesel and 10 lb of crude glycerin for each 100 lb of input. When ingested by cattle, glycerin has two major fates:
(1) direct absorption by the rumen epithelium, and (2) fermentation by microorganisms within the rumen to generate volatile fatty acid, mainly propionate. Using glycerin in feedlot cattle diets has become common, particularly as a component of liquid feed supplements.
We have evaluated the use of crude glycerin in cattle diets in previous studies and generally have observed positive effects on dry matter intake and feed efficiency when fed up to 8% of the diet on a dry matter basis. Crude glycerin can be highly variable in its composition, however, containing varying proportions of residual alcohol, soaps, and salts. Our focus in the present experiment was on the sodium content of crude glycerin. We hypothesized that the high concentration of sodium in glycerin, when combined with salt that normally is incorporated into feedlot diets, would result in abnormally high levels of sodium that could have deleterious consequences for feed consumption.
The objective of this study was to evaluate feedlot performance and carcass characteristics of finishing heifers fed diets containing high levels of crude glycerin in the presence and absence of added salt.
Experimental Procedures
Three hundred seventy-five crossbred heifers (initial body weight 736 ± 38 lb) were assigned to a randomized complete block experiment to evaluate the effects of adding crude glycerin to finishing cattle diets, both in the presence and absence of supplemental salt. The experiment was carried out at Kansas State University Beef Cattle Research Center in Manhattan, KS. The adjustment period consisted of four step-up diets fed for 5 days each. Animals were fed diets containing (dry matter basis) 50%, 40%, 30%, and 20% corn silage for step-up diets 1, 2, 3, and 4, respectively. Finishing diets (100% dry matter basis; Table 1 ) consisted of the following 5 treatments: (1) Control with no glycerin and 0.3% salt, (2) 7.5% glycerin with 0.3% salt, (3) 7.5% glycerin with no added salt, (4) 15% glycerin with 0.3% salt, and (5) 15% glycerin with no added salt. Animals were fed their respective diets once daily for 125 days. Starting 23 days prior to harvest, Zilmax (Merck Animal Health, Summit, NJ) was included in the diet for 20 days, followed by a 3-day withdrawal period before harvest. At the end of the experimental period, heifers were weighed then transported to a commercial abattoir. Hot carcass weight and liver abscess scores were obtained on the day of harvest, and after 24 hours we measured 12th-rib fat thickness; ribeye area; percentage of kidney, pelvic and heart fat; marbling score; USDA quality grade, and USDA yield grade. Statistical analyses were performed using the MIXED procedure of SAS (SAS Institute; Cary, NC). Treatment was included in the model as the fixed effect, block was the random effect, and the experimental unit was pen. Contrasts were performed to test the linear and quadratic effects of crude glycerin and the effect of addition of salt to the glycerincontaining diets.
Results and Discussion
Incorporating glycerin into finishing diets had no effect on average daily gain of heifers (Table 2 ; P ≥ 0.29), but feed intake decreased in proportion to the amount of glycerin added (linear effect; P ≤ 0.01); consequently, we observed an improvement (P ≤ 0.01) in feed efficiency in heifers fed glycerin.
Dressing percentage, ribeye area, and percentage of kidney, pelvic and heart fat were unaffected by our diets (P ≥ 0.10; Table 3 ). Feeding glycerin tended to decrease carcass weight (P = 0.11), and generally speaking, cattle fed glycerin deposited less fat in the carcass compared with cattle fed the control treatment, as evidenced by decreased12thrib fat thickness (linear effect of glycerin, P ≤ 0.01). USDA yield grades followed a similar trend (linear effect of glycerin, P < 0.01) and decreased with increasing levels of glycerin in the diet. Marbling also decreased when glycerin was incorporated into the diet, but the magnitude of this change was similar for heifers fed 7.5 and 15% glycerin (linear and quadratic effects of glycerin, P ≤ 0.05). Similarly, feeding glycerin had a negative impact on quality grade, decreasing the percentage of carcasses classified as Premium Choice (P < 0.03).
Removing salt from glycerin-based diets had no impact on gain, feed intake, or feed efficiency. Likewise, carcass characteristics were largely unaffected by the presence or absence of salt (P ≥ 0.10).
Implications
Including up to 15% crude glycerin in byproduct-based diets improved feed efficiency of finishing heifers by decreasing feed intake but also depressed marbling score and yield and quality grades. Removing supplemental salt from diets containing crude glycerin had no impact on performance or carcass characteristics. 
